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(54) Title: VERTICALLY PLEATED DIAPER LINER 
(57) Abstract 

An absorbent article 
such as a diaper includes a 
backsheet layer, a substantially 
liquid-permeable liner layer, 
and an absorbent body located 
between the backsheet and 
the liner. The backsheet and 
liner layers generally define 
a front waistband section, 
a rear waistband section, 
and an intermediate section, 
with the intermediate section 
interconnecting the front and rear 

waistband sections. The liner includes a plurality of spaced apart longitudinal upstanding ridges located at least in the intenmediate section 
to provide barriers to transverse migration of body exudates. The upstanding ridges are formed by providing a plurality of laterally 
spaced apart and alternating longitudinally adhered liner portions and unadhered liner portions. Elastic members are located subjacent the 
unadhcred portions and include a front end, a rear end, and a central portion disposed between the front and rear ends. The front and rear 
ends arc in a relaxed state while the central portion is in an elastically contractible condition to cause the liner to gather and stand-up to 
be spaced away from the absorbent structure when the article is placed on the wearer. 
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VERTICALLY PLEATED DIAPER LINER 

FIELD OF THE INVENTION 

The present invention relates to absorbent articles such as disposable 
diapers, and more particularly to absorbent articles that have a longitudinally 
pleated liner to provide improved containment. 

BACKGROUND OF THE INVENTION 

The major function of absorbent articles, such as disposable diapers and 
adult incontinent briefs, is to absorb and contain body exudates. Such articles are 
intended to prevent body exudates from soilinq, wetting, or othenft^ise 
contaminating clothing or other articles, such as bedding, that come in contact with 
the wearer. The most common mode of failure for such products occurs when 
body exudates leak out of the gaps between the absorbent article and the wearer's 
leg or waist to adjacent clothing because they are not immediately absorbed within 
the article. This is most evident with loose fecal material which is not easily 
absorbed by the absorbent article and tends to ride on the top surface of the 
absorbent article. Several solutions to this problem have been proposed. 

For example, U.S. Statutory Inv. Reg. No. H1511 describes a flow regulator 
for an absorbent article that is positioned between the topsheet and the absorbent 
structure. The flow regulator is described as enhancing movement of fluid in the 
longitudinal direction while controlling movement of fluid in the transverse and z 
directions. 

U.S. Pat No. 4,808.177 describes a disposable diaper that has elastically 
contractible leg cuffs and a pair of floating inner cuffs that are positioned inboard of 
the leg cuffs to provided containment characteristics. The floating inner cuffs 
include a cuff layer, a base layer underlaying the cuff layer, a first seam that affixes 
a portion of the cuff layer to the base layer, a central seam that affixes another 
portion of the cuff layer to the base layer, an unadhered stand-up portion of the cuff 
layer between the first seam and the central seam, and a central elastic member 
subjacent the unadhered stand-up portion that has a pair of affixed portions and an 
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unafFixed portion between the pair of affixed portions. A particular disadvantage to 
this proposed solution is that the diaper does not lay flat and therefore presents a 
packaging obstacle. 

U.S. Pat. No. 4,892.536 describes a disposable diaper that has eiastig 
strarids disposed longitudinally nonadjacent a passageway on the liner so that the 
fit of-the diaper is improved. The passageway pemriits communication of solid 
waste tiirough the liner. 

U.S. Pat. No. 4,895,568 describes an absorbent article with a resilient 
barrier member located in the intemnediate section of the article. The barrier 
merriber includes transversely distributed elastic members that are connected to 
the liner layer to gather the liner and form mffled panel regions, which define a 
plurality of transverse folds to inhibit longitudinal movement of body exudate 
between the front and the rear waistbands. The elastic members have an active 
longitudinal extent of not more than about 50 percent of the total length of the 
article. The barrier member does not inhibit lateral movement of body exudate. 

U.S. Pat. No. 5,037,415 describes a diaper that has two longitudinal strips 
extending in the stretched state over the entire length of the diaper along the 
opposite longitudinal edges of the pad and disposed between the backsheet and 
the liner. Elastic elements are attached along the longitudinal length of the strips to 
define leg cuffs. 

U.S. Pat. No. 5,451,219 describes a stretchable diaper that includes a liquid 
impemieable elastic sheet having a nonwoven fabric secured to the elastic sheet in 
a Continuous manner in one direction and intemiittently in a second direction 
transverse to the first direction so that a plurality of parallel channels extend in the 
first direction. Absorbent material may be disposed in the channels. 

PCT Application No. WO 96/00545 describes a sanitary napkin having an 
absorbent body and a liquid permeable layer that is provided with longitudinal folds 
that* are fomned by using a folding device. The folds have foot areas that are 
attached to the absorbent body or to a support layer that lies between the 
absorbent body and the liquid pemneable layer. 

While the above designs are for the most part acceptable, there still remains 
a heed for a disposable diaper having improved containment. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a disposable absorbent article 
such -as . a diaper is provided. While the present invention will be particularly 
described in the form of a diaper, one of skill in the art will appreciate that it may be- 
advantageously used with incontinent briefs, diaper holders, training pants, and the- 
like. Generally, the absorbent article comprises a liquid impervious backsheet 
layer, a substantially liquid-permeable liner layer, and an absorbent structure 
disposed between the backsheet and liner layers. The backsheet and liner layers 
generally define a front waistband section, a rear waistband section and an 
intermediate or crotch region interconnecting the front and rear waistband sections 
with the intermediate or crotch region being disposed between a pair of leg 
openings. 

Portions of the liner layer are adhered to the absorbent structure in a 
spaced apart longitudinal fashion to define a plurality of laterally alternating 
adhered liner portions and unadhered liner portions. The adhered liner portions 
may be intermittently or continuously adhered to the absorisent structure along at 
least a portion of their longitudinal length. In any event, throughout the following 
description and claims, except where expressly stated, the temi adhered portion 
refers to that portion of the liner that is adhered to the absorbent structure either 
intemiittently or continuously along at least a portion of its longitudinal length. The 
liner may also be directly or indirectly adhered to the absorbent structure. 

At least one longitudinally extending elastic member is associated with and 
located subjacent at least some of the unadhered portions of the liner layer to 
create stand-up ridges. Preferably, at least one elastic member is associated with 
each unadhered portion of the liner layer. Thus, a plurality of longitudinal ridges 
are provided transversely across the intermediate or crotch region of the diaper. In 
one embodiment, the height of each ridge is substantially the same. In another 
embodiment, the height of each ridge may differ to create a ridge across the lateral 
dimension of the absorbent structure. 

In a preferred embodiment, each elastic member has a front end, a rear 
end, and a central portion interconnecting the front and rear ends. The front and 
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rear ends are -in a relaxed state (i.e.. they are not in an elastically cx)ntrac!ible 
condition) while the central portion is in an elastically contractible condition. 
Preferably, the central portion includes a first end and a second end. with each of 
the firsthand second ends adhered to the liner to .define a region of the elastic 
member betwefen the first end and the front end and between the second end and 
the rearrehd that is in a relaxed, state. More preferably, the central portion between 
the first and second end is intemnittently adhered to the liner to operably gather the 
liner and form ai ruffled ridge. 

The present invention, therefore, advantageously provides a plurality of 
longitudinal ridges, the peaks of which will closely fit to the surface of the wearer's 
skin andrwill aid in reducing skin contamination by separating the skin from the 
absorbent pad;- The troughs (or valleys) created by the upstanding ridges define 
lengthwise pockets to contain fecal matter and other body exudates and to create 
barriers that may reduce lateral movement of fecal matter toward the legs, which 
should reduce leakage in the leg area. The ridges may also conceal fecal matter 
when the diaper is removed. Because the front and rear ends of the elastic 
members are in a relaxed state, the diaper is able to lie flat and will not curl so that 
is easier to put the diaper on the wearer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more fully understood and further advantages will 
become apparent when reference is made to the following detailed description and 
accompanying drawings in which: 

FIG. 1 is a top perspective view of a disposable diaper embodiment of the 
present invention, with the surface of the diaper that contacts the wearer facing the 
viewer.' 

•RIG, 2 is a top perspective of the diaper of FIG. 1 with a portion cut-away to 
reveal underlying structure. 

FIG. 3 is a fragmentary sectional view taken along line 3-3 of FIG. 1 with the 
canier sheets and other structure not shown to more clearly illustrate the invention. 
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FIG. 4 is a fragmentary sectional view taken along section line 4-4 of FIG. 1 
with the carrier sheets and other structure not shown to more clearly illustrate the 
invention. 

FIG. 5 is a top plan view of another embodiment of a disposable diaper of 
the present invention with a portion cut-away to reveal underlying structure. In this 
embodiment, the front and rear ends of the elastic members are affixed in the 
region of the front and rear waistband, respectively. 

FIG. 6 is a fragmentary sectional view of another embodiment of a 
disposable diaper of the present invention taken along the crotch or intemnediate 
portion of the diaper and with the carrier sheets and other structure not shown to 
more clearly illustrate the invention. In this embodiment the liner is indirectly 
adhered to the absorbent stnjcture through an intermediate structure such as a 
nonwovenweb. 

FIG. 7 is a partial fragmentary sectional view of another embodiment of a 
disposable diaper of the present invention taken along the crotch or intermediate 
portion of the diaper and with the carrier sheets and other structure not shown to 
more clearly illustrate the invention. In this embodiment, the height of each ridge 
differs and therefore creates a profile across the lateral dimension. 

FIG. 8 is a top plan view of another embodiment of a disposable diaper of 
the present invention with a portion cut-away to reveal underlying structure, in this 
embodiment, the longitudinal length of the central portion of the elastic members 
differs. In particular, the elastic member in the center has a longitudinally shorter 
length than the elastic members adjacent the side margins. 

DETAILED DESCRIPTION OF THE INVENTION 

The following detailed description is made in the context of an absorbent 
article comprising a disposable diaper. It is readily apparent, however, that the 
present invention can be used with other disposable articles, such as feminine care 
garments, incontinence garments, training pants and the like. 

With reference to FIGS. 1 and 2, an absorbent article, such as diaper 10 is 
shown with the surface of the diaper that contacts the wearer facing the viewer. 
The diaper 10 has a cross-wise, lateral dimension 12 and a length-wise, 
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longitudinal dimension 14. The diaper 10 has laterally opposed side margins 16a, 
16b, a front Waistband 20. a back waistband 22. and an intermediate portion or 
crotch region 24 that interconnects the front and back waistband. The waistbands 
20. 22f^^are arranged to encij-cle the front and back portions of the wearer's waist, 
and thV'ihtermfediate portion is intended for placement between the wearer's legs. 

'^e diaper comprises a substantially liquid-penneable liner 30, a 
substantially liquid impervious backsheet layer 40, and an absorbent stnjcture 50 
sandwiched between the liner and backsheet layers. The liner and backsheet may 
be geribrally coextensive, and may have a length and width dimension that are 
generally larger than the con^esponding dimensions of the absorbent structure. 

iieg elastic may be provided in the region of the side margins to provide 
elasticized, gathered *leg openings. Containment flaps associated with the leg 
elastic may also be provided. Waist elastic may be provided in the region of the 
front and back waistbands. The liner, backsheet. absorbent structure, elastic 
members, and containment flaps may be assembled in a variety of well-known 
diaper configurations. 

The liner presents a body-facing surface 32 which is compliant, soft-feeling, 
and non-irritating to the wearer's skin. Preferably, the liner is sufficiently porous to 
be liquid-permeable, pemiitting liquid to penetrate through its thickness. A suitable 
liner may be manufactured from a wide selection of web materials, such as porous 
foams, reticulated foams, apertured plastic films, natural fibers (for example, wood 
or cotton fibers), synthetic fibers (for example, polyester or polypropylene fibers), or 
a combination' of natural and synthetic fibers. The liner is typically used to help 
isolate the wearer's skin from liquids held in the absorbent structure. Various 
woven and nonwoven fabrics can be used for the liner. For example, the liner may 
be composed of a meltblown or spunbonded web of polyolefin fibers. The liner 
may also be a bonded-carded-web composed of natural and/or synthetic fibers. 
The liner fabrics may also be composed of a substantially hydrophobic and 
substantially nonwettable material, and the hydrophobic material may optionally be 
treated 'with a' surfactant or othenvise processed to impart a desired level of 
wettability and hydrophilicity. 
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; . An absorbent body, such as absorbent structure 50, is positionecj betvveen 
the liner 30 and the backsheet, as best seen in FIGS. 3 and 4. Alternatively: an 
intermediate stmcture 51 may be placed between the absorbent structure b\?x\ the 
liner.- The absorbent body has a constaiction which is generally compressible, 
confonnable, non-irritating to the wearer's skin., and capable of absorbing and 
retaining liquid body exudates. It should be understood that, for the purposes of 
this invention, the absorbent structure may comprise a single, integral piece of 
material, or alternatively, may comprise a plurality of individual separate, pieces of 
material which are operably assembled together. Where the absorbent structure 
comprises a single, substantially integral piece of material, the material could 
include the desired structural features formed into selected spatial regions thereof. 
Where the absorbent structure comprises multiple pieces, the pieces may. be. 
configured as discrete layers or as other nonlayered shapes and configurations. 
Furthermore, the individual pieces may be coextensive or non-coextensive, 
depending upon the requirements of the product. It is preferred, however, that 
each of the individual pieces be arranged in an operable, intimate contact along at 
least a portion of its boundary with at least one other adjacent piece of the 
absorbent structure. Preferably, each piece is connected to an adjacent portion of - 
the absorbent structure by a suitable bonding and/or fiber entanglement, 
mechanism, such as ultrasonic or adhesive bonding, or mechanical or hydraulic, 
needling. 

The absorbent structure may be manufactured in a wide variety of sizes and 
shapes (for example, rectangular, trapezoidal, T-shape, l-shape, hourglass shape, 
etc.) and from a wide variety of materials. The size and the absorbent capacity of 
absorbent structure should be compatible with the size of the intended wearer and 
the liquid loading imparted by the intended use of the absorbent article. Absorbent 
article stmctures suitable for use with the present invention are described in U.S. 
Pat. No. 5.192,606, the entire disclosure of which is hereby incorporated by 
reference in a manner that is consistent (not in contradiction) herewith. 

Various types of wettable, hydrophilic fibrous material can be used to form 
the component parts of the absorbent structure. Examples of suitable fibers 
include naturally occurring organic fibers composed of intrinsically wettable 
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material,' such as cellulosic fibers; synthetic fibers- composed of cellulose or 
cellulose' derivatives, such as rayon -fibers; Inorganic fibers composed of an 
inherently wettable material, such as* glass, fibers; synthetic fibers made fomi 
inherently wettable themioplastic polymers, such as particular polyester or 
polyamide fibers; and synthetic fibers composed of a nonwettable thermoplastic 
polymei-. such as polypropylene fibers, which have been hydrophilized, by 
appropriate means. The fibers may be hydrophilized, for example, by treatment 
with silica, treatment with a material which has a suitable hydrophilic moiety and is 
not readily removable from the fiber, or by sheathing the nonwettable, hydrophobic 
fiber with a hydrophilic polymer during or after the formation of the fiber For the 
purposes of the present invention, it is. contemplated that selected blends of the 
various types of fibers mentioned above may also be employed. 

The entire absorbent structure can be ovenA/rapped in a hydrophilic high 
wetstrength envelope web, such as a high wet-strength tissue or a synthetic fibrous 
web. Such overwrapping web can also increase the in-use integrity of the 
absorbent structure. The web can be suitably bonded, such as with adhesive, to 
the absorbent structure and to other components of the product construction. 

The backsheet 40 may be composed of a liquid permeable material, but 
preferably comprises a material which is configured to be substantially 
impermeable to liquids. For example, a typical backsheet can be manufac?tured 
from a thin plastic film, or other flexible liquid-impermeable material. As used- in the 
present specification, the term "flexible" refers to materials which are compliant and 
which will readily conform to the general shape and contours of the wearer's body. 
The backsheet can help prevent the exudates contained in the absorbent structure 
from wetting articles such as bedsheets and overgamients which contact the 
diaper. 

The backsheet may optionally be composed of a microporous, "breathable" 
material which permits vapors to escape from the absorbent structure while still 
preventing liquid exudates from passing through the backsheet. For example, the 
breathable backsheet may be composed of a microporous polymer film a 
nonwoven fabric which has been coated or otherwise treated to impart a desired 
level of liquid impermeability. 
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The size of the backsheet is typically determined by the size of the 
absorbent structure and the exact diaper design selected. The backsheet may 
have a generally T-shape, a generally l-shape or a modified hourglass shape, and 
may extend beyond the terminal edges of the absorbent structure by a selected 
distance. 

The liner and backsheet are connected or othenwise associated together in 
an operable manner. As used herein, the term "associated" encompasses 
configurations in which the liner is directly joined to the backsheet by affixing the 
liner directly to the backsheet and configurations wherein the liner is joined to the 
backsheet by affixing the liner to intennediate members which in turn are affixed to 
the backsheet. The liner and backsheet can be affixed directly to each other in the 
diaper periphery by attachment means (not shown) such as an adhesive, sonic 
bonds, thermal bonds or any other attachment means known in the art. For 
exafnple, a uniform continuous layer of adhesive, a patterned layer of adhesive, a 
sprayed pattern of adhesive or an array of separate lines, swirls or spots ot, 
construction adhesive may be used to affix the liner to the backsheet. 

It should be readily appreciated that the above-described attachment means 
may also be employed to interconnect and assemble together the various other 
component parts of the article described herein. 

As shown in FIGS. 3 and 4, the liner is disposed and secured in facing 
relation with the backsheet. The marginal side regions of the liner are operably 
connected to corresponding marginal side regions of the backsheet. Each of the 
attached marginal side regions of the liner and backsheet is located laterally 
outboard of the associated side edge region of the absorbent structure. 

Leg elastic members 60 may be disposed along each of the longitudinal 
side edges. The leg elastic members can be connected to either or both of the 
liner and backsheet layers to provide elasticized side margins of the diaper article, 
and can be anranged to draw and hold the diaper against the legs of the wearer. 
Waist elastic members may also be disposed adjacent either or both of the end 
edges of the diaper to provide elasticized waistbands. 

Preferably, the leg elastic members and the waist elastic members are 
secured to the diaper in an elastically contractible condition so that in a normal. 
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under strain configuration. -the elastic members effectively contract against the 
diaper. For example, the elastic membei* may be stretched and secured while the 
diaper is in an uncontracted-condition.- Alternatively, the diaper may be contracted, 
for example, Uytpleating, and the elastic menibers secured and connected to the 
diaper while thevelastic members are in their unrelaxed or unstretched condition. 
Still other means, such as heat-shrink elastic material, may be used to gather and 
shrink the ganfient. : ' 

The leg elastic members may extend essentially along the complete length 
of crotch region 24 of the diaper. Alternatively, the leg elastic members may 
extend the entire length of the diaper or any other length suitable providing the 
an-angement of elastically contractible lines desired for the particular diaper design. 

The leg t and waist elastic members^ may have any of a multitude of 
configurations. For example, the width of the individual elastic members may be 
varied. The elastic members may comprise several parallel or non-parallel strands 
of elastic material, or may be applied in a rectilinear or curvilinear arrangement. 
Where the strands are non-parallel, two or more of the strands may Intersect or 
othenwise interconnect within the elastic member. The elastic members may be 
affixed to the diaper in any of several ways which are known in the art. For 
example, the elastic members may be ultrasonically bonded, heat and pressure 
sealed using a variety of bonding patterns, or adhesively bonded to the diaper with 
sprayed or swiried patterns of hot melt or other type of adhesive. 

As shown in FIG. 1, the leg elastic member may comprise a earner sheet 70 
to which are attached a grouped set of elastics composed of a plurality of individual 
elastic strands. The elastic strands may intersect or be interconnected, or be 
entirely separated from one another. The shown carrier sheet may. for example, 
comprise a 0.002 cm thick film of unembossed polypropylene rhaterial. The shown 
elastic strands can, for example, be composed of LYCRA elastomer available from 
DuPont. Each, elastic strand is typically within the range of about 620-1050 decitex 
(db(). In addition, the leg elastic member may be generally straight or optionally 
curved. 

As noted above, the diaper can include an elasticized containment flap 80 
associated with the leg elastic member. For example, as shown in FIG. 1. the flap 
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is provided as part of the carrier sheet 70. A movable edge region 32 of each 
containment flap includes a flap elastic member comprising one or more individual 
strands of elastomeric material. For example; a plurality of elastic strands may be . 
configured in a spatially separated, generally parallel arrangement, and a suitable 
elastic strand can, for example, be composed of a LYCRA elastomer. The flap 
elastic member 84 is preferably connected to the movable edge of the containment 
flap in an elastically contractible condition such that the contraction ot the elastic 
components thereof gathers and shortens the edge of the containment flap. As a 
result, the movable edge of each containment flap tends to position itself in a 
spaced relation avi/ay from the bodyside surfaces of the liner toward a generally 
upright and approximately perpendicular configuration, especially in the crotch 
section of the diaper. In the shown embodiment, for example, the moveable edge 
of the containment flap is connected to the flap elastic by partially doubling the flap 
material back upon itself by a limited amount which is sufficient to enclose the flap 
elastic. 

The containment flaps may be constructed of a fibrous material which is . 
similar to the material comprising the liner. Other conventional materials, such as 
polymer films, may also be employed. In other aspects of the invention, the 
containment flaps are constructed of a material which is pemneable to gas, such as 
ambient air. Alternative configurations of the invention can include containment 
flaps that are constructed of a material which is resistant to a passage of aqueous 
liquid, such as urine, therethrough. For example, the containment flap may be 
constructed of a spunbond-meltblown-spunbond (SMS) laminate material. 

Fastening means, such as tape tab fasteners 90 are typically applied to the 
back waistband region 22 of the diaper to provide a mechanism for holding the 
diaper on the wearer. Tape tab fasteners can be any of those well known in the 
art, and are typically applied to the corners of the diaper. For example, adhesive 
fasteners, mechanical fasteners, hook-and-loop fasteners, snaps, pins or buckles, 
may be used alone, or in combination. In the shown configuration, the fastener is 
the male or hook portion of hook-and-loop fastener that is constructed to 
releasably adhere to a landing zone patch (not shown) attached to the front 
waistband section of the diaper to provide a refastenable adhesive fastening 
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system.' 2|n the*' shown configuration; therefore, the landing zone patch would 
include the female or loop portion of a.hook-and-loop fastener. 

In-^accordance with the principles of the present invention, a plurality, of 
laterally^gpaced . apart upstanding ridges 100; are provided in the liner at least in. the 
intemiediate region. Preferably/ the ridges are aligned substantially parallel to the 
longitudinal axis%14. The ridges may. be provided across the entire or a portion of 
the lateral dimension of the diaper. Preferably, the ridges are provided across 
substantially the entire , lateral: dimension of the absorbent structure. As stated 
above, the ridges are substantially longitudinally aligned and may extend the entire 
or a portion of the longitudinal dimension of the diaper. 

Also, each ridge may extend longitudinally an equal or different distance 
from the other ridges. For example, as shown in FIGS. 1 and 2, the central portion 
of each elastic member and, thus the upstanding ridge it fomis, extends 
substantially the same longitudinal length at the front and rear of the diaper. In 
contrast, in FIG. 8, the central portion of each elastic member and, thus the 
upstanding ridge it forms, does not extend an equal length. Instead, in the middle 
of the diaper the central portion of the elastic member has a longitudinal length that 
is less than the longitudinal length of the central portion of the elastic member 
adjacent the side margins. In particular, in the embodiment shown, the rear end 
1 20 of each elastic member terminates at substantially the same region. However, 
the front end 118 of each elastic member terminates at a different point. 

The ridges are formed in the following manner. Portions of the liner layer, 
particulariy the-garment-facing surface 34. are adhered either directly or indirectly 
to the absorbent structure by any well-known method. In one embodiment, as best 
seen in FIGS. 3 and 4, spaced apart portions of the gannent facing surface are 
adhered to the absorbent structure to define a plurality of laterally alternating 
adhered liner portions 102 and unadhered liner portions 104. The adhered liner 
portions may be adhered to the absorbent structure over the entire or a portion of 
the longitudinal length of the absoriaent structure. In addition, the adhered portion 
may be. continuously or intermittently adhered to the absorbent structure. 
Alternatively, the adhered portion may be indirectly adhered to the absorbent 
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structure through an intermediate structure 51, such as a nonwoven web, as best 
seen in FIG. 6. 

At least one elastic mehiber 110 is associated with and located subjacent at 
least some of the unadhered portions of the liner to create an upstanding ridge.- 
Preferably, at least one elastic member is associated with and located subadjacent 
each unadhered portion of the liner. Because the liner has alternating adhered 
and unadhered portions, the elastic members will define a plurality of spaced apart 
ridges across the lateral dimension of the absorbent stmcture. As shown in FiGS. 
3, 4, and 6. the height of each ridge is substantially the same across the lateral 
dimension of the diaper. Alternatively, as shown in FIG. 7, the height of each ridge 
may differ to create a ridge profile across the lateral dimension of the diaper. In the 
particular embodiment shown in FIG. 7, the height of the ridge in the center of the 
diaper is greater than the height of each successive ridge to define an inverted 'V* 
profile. 

Each elastic member has a front end 112, a rear end 114, and a central 
portion 116 interconnecting the front and rear ends. The front and rear ends are in 
a relaxed state (i.e., they are not in an elastically contractible condition) while the 
central portion is in elastically contractible condition. Thus, when the diaper is 
stretched and put onto the wearer, the central portion of the elastic member 
causes the unadhered portion of the liner to stand up thereby creating a ridge and 
separating the wearer's; body from the absorbent stmcture. Yet, because the front 
and rear ends of the elastic member are in a relaxed state the ends of the diaper 
will lie substantially flat when the diaper is removed from the packaging prior to 
installing on the wearer. 

Preferably, the central portion includes a first end 118 and a second end 
120 with each end attached to the garment facing surface of the liner to define a 
region of the elastic member between the first end and the front end and between 
the second end and the rear end that is in a relaxed state and another region 
between the first and the second end that is in an elastically contractible condition. 
The central portion of the elastic member between the first 118 and second end 
120 may be attached to the garment facing surface of the liner either continuously 
or preferably intermittently along its length. In a particular embodiment as best 
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seen in FIGS; 1 and 2, the central portion is intermittently attached to the garment 
facing surface. As- a result, the central portion of the elastic member will gather the 
unadhered liner portion* and fomi a ruffled ridge. 

In one preferred embodiment, the front and rear ends are not attached, as 
best seen in FIG. 2. In* another embodiment, shown in FIG. 5, the front end is • 
anchored at the front waistband region and the rear end is anchored at the rear 
waistband region. 

■ ' It should be understood that a wide range of changes and modifications can 
be made to the embodiments described above. It is therefore Intended that the 
foregoing description illustrates rather than limits this invention and that it is the 
foilowing claims, including all equivalents, which define this invention. 
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What is claimed is: 

1. A disposable absorbent article having a front and a back waistband, a 
crotch portion disposed longitudinally between the front waistband and the back 
waistband and laterally between a pair of leg openings, the leg openings being 
separated from each other by the crotch portion, the article comprising: . 

a. a liquid impervious backsheet; 

b; a liquid pervious bodyside liner having a body facing surface and a 
garment facing surface, the garment facing surface having a plurality of spaced 
apart longitudinally extending adhered portions to define a plurality of laterally 
alternating adhered and unadhered portions; 

c. an absorbent structure disposed between the liner and the 
backsheet; and, 

d. a plurality of longitudinally extending elastic members associated with 
and positioned subjacent at least one unadhered liner portion; each elastic 
member comprising a front end, a rear end and a central portion disposed between 
the front and rear ends with the central portion being in an elastically contractible 
condition, wherein the central portion causes the unadhered liner portion to be 
spaced away from the absorbent structure to fomn a ridge. 

2. The disposable absorbent article of claim 1 wherein the central portion of 
the elastic member includes a first end spaced from a second end with each end 
adhered to the liner: 

3. The disposable absorbent article of claim 2 wherein the central portion of 
the elastic member between the first and the second end is intemiittently adhered 
to the liner. 

4. The disposable absorbent article of claim 1 wherein the front end of the 
elastic member is in a relaxed state. 
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5. The disposable absorbent article of claim 1 wherein the rear end of the 
elastic member is in a relaxed stater. 

Ji^r* * ■ 

6. The disposable absorbent article of claim 4 wherein the rear end of the 
elastic member is in a relaxed state.v: 

' r 

7. The disposable absorbent r article of claim 1 wherein each ridge has 
substantially the same height 

8. The disposable absorbent article of claim 1 wherein the ridges have differing 
heights to define an inverted V shape profile. 

9. The disposable absorbent article of claim 1 wherein the adhered portions of 
the liner are adhered to the absorbent structure. 

10. The disposable absorbent article of claim 9 further comprising an 
intemnediate structure between the liner and the absorbent structure. 

1 1 . The disposable absorbent article of claim 1 wherein the central portion of 
each elastic member has a longitudinal length substantially the same as the 
longitudinal length of the central portion of other elastic members. 

12. The disposable absorbent article of claim 1 wherein the central portion of 
each elastic member has a longitudinally length that is different from the 
longitudinal length of the central portion of other elastic members. 
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